Environmental context. Diclofenac, a common non-steroidal anti-inflammatory drug, is not completely removed from surface and drinking water by conventional treatment methods. Consequently, this drug is present in the aquatic environment and has been subsequently linked to toxic effects on organisms. We show that photolysis and TiO 2 -catalysed degradation in circulating batch reactors efficiently results in diclofenac removal under a variety of conditions. These photochemical methods thus may lead to more effective water treatment processes.
Introduction
Pharmaceuticals and personal care products have been frequently detected in waterways in trace levels ranging from parts per trillion (ppt, ng L
À1
) to parts per billion (ppb, mg L À1 ). [1, 2] The presence of pharmaceuticals in the water cycle largely arises from their excretion either as metabolites or in their unmetabolised form. Pharmaceuticals and their active pharmaceutical ingredients (APIs) are generally designed to be both highly active and stable to efficiently execute a specific physiological action in humans and animals. [3] Their incomplete removal by wastewater treatment plants (WWTPs) thus represents an important urban source of these pharmaceuticals and their APIs in the aquatic environment. [4, 5] In view of this, pharmaceutical abatement requires innovative technologies to combat their continued presence in the environment. [6] Advanced oxidation processes (AOPs) have been proposed as a superior technology over that of conventional water treatment methodologies for the removal of recalcitrant pharmaceuticals and other endocrine-disrupting chemicals. [7] [8] [9] All AOPs are based on the in situ generation of highly reactive and shortlived reactive oxygen species such as HO , H 2 O 2 , O 3 and O 2 À for the mineralisation of organic compounds.
[10] Among various AOPs, TiO 2 photocatalysis has been extensively studied for the photodecomposition of a variety of pharmaceuticals used for different therapeutic effects. [11] [12] [13] [14] One of the most widely consumed class of drugs globally are non-steroidal anti-inflammatory drugs (NSAIDs), which are primarily used to reduce inflammation.
[15] DCF (2-[(2,6-dichlorophenyl)-amino] phenylacetic acid, diclofenac) a commonly used NSAID, is important environmentally because of its frequent detection in
